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10. NUMBER OF WORK ACTIVITIES PER TRIP OR SETUP

10.0 General

The average number of work activities is determined by the element type being provisioned. The central
office technician will perform activities within the central office and the installation/outside plant technician
will perform activities at the SAl (Serving Area Interface) or FDI (Feeder Distribution Interface). There
could be more than one SAl or FDI within the same Distribution Area.

10.1 Examples - Central Office Technician (COT)

The dispatched CO technician will not only place cross connect jumpers at the non-staffed CO but
perform other provisioning (maintenance) related activities. Some examples include:

• Other provisioning activities for the ILEC or other new entrants.
• When one service order contains two (2) lines, the technician will provision both lines at the same

time and will not make a separate trip to the same CO.
• The technician may perform maintenance routine work loaded on the same visit. These maintenance

routine costs are recovered under recurring rates.

10.2 Examples -Installation/Outside Plant Technician

The dispatched Installation/Outside Plant technician, may also perform additional activities" Some
examples are:

• Orders for the ILEC and other new entrants within the same Serving Area Interface (SAl). The work
activities could be at the same location or within the same area.

• When one service order contains two (2) lines, the technician will provision both lines and will not
make a separate trip to the same location.

• The technician may be assigned to activities that require rearrangements which would be recovered
under recurring rates.

• The technician may be assigned or identify routine maintenance activities that need to be done along
with the order e.g. replace crossconnect wire spool, incidental cabinet hardware maintenance,
remove left-in jumpers, etc.

10.3 Intra-Office Travel

Intra-office travel is the time required by a technician to travel within the office. An example would be
when connecting SMAS test points for a designed circuit. The LDPF (Cosmic-Type) cross connections
may be on Floor 1 and the TDF or IDF, where the SMAS test points appear, may be on Floor 3. The
',echniclan requires time to reach the second location where the SMAS test point cross connections are to
be made. This is consistent with the collocation model which maintains that the switching, transmission
and miscellaneous equipment can be established within 3 floors of a telecommunications complex.

10.4 Rationale

The activities are closely related to travel time. The assumption associated with this activity revolves
around the fact that the technician does not return to the dispatch garage for each
service order The technician can receive service orders at the garage where service orders are printed
and distributed to the pool of technicians at the start of the work tour. Another means of getting service
orders when not at the reporting location is to access a mechanized Work Force Management (WFM)
system uSing portable terminals.
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The multiple activities per trip means that the technician may perform multiple activities within the same
non-staffed CO or same Distribution Area. Examples of the activities could include but are not limited to
running and connecting cross connect jumpers, connecting the drop at a distribution pedestal.

11. SETUP TIMES (MINUTES)

11.0 General

This user adjustable variable accounts, as an example, for the time associated with setting up cones
while working at the Feeder Distribution Interface (FDI) or the Service Area Interface (SAl). A default
value of 10 minutes is used in the Model.

Setup times can be adjusted in 1 minute increments via the input box "spinners". The user can also input
a value such as 5.5 minutes directly into the spinner boxes.

Set Up Time 110 ~ 1
in Minutes ~

11.1 Central Office Technician

The CO technician will not have any set up or tear down time. Non-staffed CO's have secure parking lots
and therefore there will be no set up or tear down time required for a technician when sent to these
locations.

11.2 Installation/Outside Plant Technician

The set up and tear down time for the outside technician is minimal. There may be occurrences when
additional time may be required. The outside technician set up and tear down time will vary depending on
the specific weather conditions. For example, during inclement weather (e.g. rain, snow, sleet) tents or
some form of protection will be required to protect the work area and the exposed equipment. Even with
this assumption the average time to set up and tear down is 5 minutes.
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12. PROBABILITIES

12.0 General

A probability represents the percentage of time a particUlar work function/activity is performed when
processing a particular service offering. For example, if 20% of the lines are served by non staffed
central offices, the probability of travel time would also be 20%.

Probability factors are utilized in the formulation of Activity Costs as follows:

ACTIVITY COST =PROBABILITY (%) X TIME (MIN) X LABOR RA TE ($) / 60 (MIN)

Attachment'S' provides probability factor details and the associated formula for each task or activity used
in the Model

Each of the activities or events in the Model could occur in a service delivery process to some degree or
not at all. Therefore you will see probabilities ranging from 0-100%, or designated N/A, where an activity
is part of the overall process but because it is performed by the CLEC or is a CLEC system activity, it is
not part of the ILEC Activity Cost calculation.

12.1 Probability Types

Probabilities are variable. They can be state specific ratios, observation or study related, Subject Matter
Expert estimate, based on Data Request responses or model default values (e.g., Copper Loop
Percentage, Fallout %, etc.).

Following are the NRC Model input default settings that may be used within probability calculations or
may be directly assigned as a probability:
• Copper Loop Percentage 40%
• CO Staffed/Unstaffed Ratio 80%
• Fallout % POTS 2%
• Fallout % Complex 2%
• Percent Dedicated Facilities 1000/0
• Number of Activities per Trip 4

12.2 Probability Examples:
1) ILEC Gateway requests address data from Admin. Info. System and CSR: During pre-ordering,

there is a 100% Probability that the ILEC gateway requests address data from Administrative
Information System and CSR. ( Note: Since this activity is performed by a system, even though the
CPU time is infinitesimal, it is a (Recurring) cost which is not included in the ILEC Activity Cost.).
There is a high degree of confidence in the Probability stated even though there has been no
extensive study to determine the 100%. This is a logical assumption as this is a logical step in a
logical process.

2) LFACS makes OSP assignments, e.g. cable and pair. During provisioning, there is a 100%
Probability that LFACS makes Outside Plant Assignments, e. g. cable and pair. As in a), there is a
high degree of confidence in this logical Probability. There are numerous other 100% Probabilities
with a high degree of confidence based on the fact that it is a system activity that is logical in the
service process flow.

3) Install DSX cross connect (5 Wire): During the Provisioning of a Channelized OS1, there is a 100%
Probability that someone in the FMAC will pull and analyze the order. This is a non-system, manual,
activity where there is a high degree of confidence that this activity will take place because it is a
logical step In thiS service type flow, and that there is nothing that will influence the degree or quality
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of the probability such that it will be anything but 100%. There are a number of similar manual
activities where 100% Probability is also applied. Again, there was no extensive study, with respect to
probability as this step is logical.

4) Manual Activity During the provisioning of a 2 Wire Loop, the process time could be influenced by
the fact that the loop selected is either copper or fiber. In the default scenario it is pointed out that out
of a typical 100 loops, 40 would be copper and 60 would be fiber. This ratio was derived from
engineering expertise and the TELRIC scorched node approach that represents the copper/fiber ratio
one would expect to see in a forward looking cost effective network build. There is a 60% probability
that the loop will be fiber and a 40% probability of it being copper. A lower % Copper will reduce the
ILEC ActiVity Cost as fiber technology requires only system activity to do the loop provisioning.
However, the labor savings may be negated by the higher capital costs for fiber in loops under 9kft.

5) Fallout: Pull and analyze the order. During provisioning, the process time could be influenced by
the degree of fallout. Fallout is not generally 100%, but actually should be at the other end of the
spectrum. We have cited data in SWBT where both simple and complex orders were discussed in the
pre-hearing session. The SWBT representative did indicate that there were orders that would always
require manual attention due to their uniqueness and complexity. On an average day, SWBT would
process 65,000 orders and on a busy day 103,000 with a 99% flow through. On an average day 1300
orders would be processed manually. The figure 2% for fallout was set for both POTS and Complex
orders. This level is based on citing by SWBT as well as consideration for a process that is efficient
and has the qualities of an efficiently and effectively managed system and process.

6) Travel time to the Central Office (non staffed) /4 work activities: During the provisioning of a 2
Wire Loop, there may be occasions where travel is required to a remote central office as 80% of lines
are served from staffed offices. This would only occur where copper loops are involved as fiber
technology designs can be provisioned remotely due to the intelligent nature of the elements.
Therefore, in order to accurately reflect this occasional cost, a formula is applied [(CO_Staffed%) X
(Copper_Percentage) / (Number of Orders per Trip)] which equates to be [(20%) X (40%) / (4)] =
2%. The 4 orders per trip is seen as a conservative load assignment to make a trip to a remote
Central Office productive. Sending an installer with anything less or even 1 order at a time is seen as
a formula for total inefficiency. Single order dispatches are rare as loads are built to include repair and
other upkeep work that is generally captured in recurring costs. The default level was determined by
SUbject Matter Experts with experience in this area.

7) Performance Monitoring Testing, Intrusive Test, CPU Time for Registers (Sub-activities in DS3
Interoffice Transport): During the provisioning of the DS1 and DS3 Interoffice Transport absolute
values havEl been built in based on first hand experience of a panel of Subject Matter Experts.
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13. WORK TIME ESTIMATES

13.0 General

Work time estimates are associated with various activities. The work time estimate is the average
amount of time required to perform a particular work function. These work time estimates were obtained
from a panel of subject matter experts or other sources and are included in the technical description for
each element type.

The estimated work times contained within the NRCM incorporate the following underlying assumptions
and can be found in Attachment 'B':

• The person performing the work is fully trained.
• All tools, test sets and material are readily available.
• Work operations are based on forward looking technologies and management processes.
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14.0 Forward Looking Architecture

14.1 General

A forward looking architecture is the architecture that a firm providing all of the services, that the ILEC
provides, would follow if it were to completely reconstruct its network in order to provide all of those
services at least cost. The architecture would affect every part of the incumbents network. Within that
architecture, the incumbent would install various network components, which would reflect the technology
that would provide services at least cost.

Forward looking is a proactive management strategy directed at establishing and maintaining the
effectiveness, efficiency and competitive advantage of the telecommunications network in a rapidly
changing environment.

A currently available product that is efficient and cost effective is also considered forward looking. An
example would be a DSX in a location where there is a minimal requirement for DS1 cross-connects.

14.2 Examples of Forward Looking

Technology

SONET/ADM
DCS/EDSX
IDLC / TR303
Gateway
ADTS (Automatic Digital Terminal System)
Local Digital Switch (LDS)
Low Profile Frames
DSX (for channelized loop)
SS7 (Signaling System 7)

Management

Process Focus
Clean/Accurate Databases
Network Administration
Robust OSS Interaction
Process Re-Engineering
Root Cause Analysis
Best Practice
All Encompassing Methods and Procedures
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15. Efficient Management of Legacy Operational Support Systems (055)

15.0 General

Telecommunications networks are becoming more intelligent, distributed and larger every day. It is
expected that telecommunication networks will evolve toward software-based networks with the
deployment of thousands of intelligent network elements (NEs) to support a wide range of information
networking services, to generate new revenues and to reduce network operation and management costs.
It will be impossible to operate and manage these intelligent networks without the appropriate
infrastructure in place. A management network with standard protocols, interfaces and architectures is
called a telecommunications management network (TMN), and it will enable the appropriate management
infrastructure for the future networks.

The most forward-looking architecture for OSS is architecture consistent with the Telecommunications
Management Network (TMN) industry standard. However, it should be recognized that reliance on
existing OSS, rather than TMN compliant architecture, could upwardly bias the cost of certain activities
and functions. In other words, OSS that are fully TMN compliant will function best with TMN compliant
technology in the Network architecture and vice versa. One can still operate effectively with OSS that are
not fully TMN compliant, however, the long run efficiency is enhanced with TMN compliant systems and
network.

15.1 NRCM ass Criteria

The NRCM OSS are defined by the following criteria:
• Strictly enforced system administration practices that include database synchronization and

system release administration procedures such that all databases are updated on a timely
basis and are consistent with each other.

• OSS are appropriately sized for optimal user access, network access, other OSS interface
access and functional process requirements.

• OSS use front-end edits to minimize the possibility that erroneous information is entered.
• OSS rely on the latest software releases and reside on high availability platforms.

In addition, the environment in which the NRCM OSS are operated is defined by the following:

• Designed to meet the demands of a multi-carrier environment.
• An environment strategy focused on process management and control.
• To the extent problems occur, the ILEC will pro-actively conduct a proper root cause analysis

and will implement changes to eliminate problems.
• CLECs will have access to these OSS via an electronic interface.
• Work throughput is efficiently planned (i.e., POTS and ISDN SRI-type services should not be

classified as designed circuits. Such a classification is unnecessary, does not mirror ILEC
procedures, and drives up costs.)

• Company personnel are adequately and continually trained on the OSS, processes and
network technologies.

• A data communications strategy designed to provide high link and network reliability and
survivability.

TMN only compliant systems were not modeled for the following reasons:
(1) existing forward looking legacy OSS, when efficiently operated and maintained, provide

automated and flow through functionality that is similar in nature to TMN compliant systems.
(2) use of the eXisting OSS for costing purposes to avoid controversy since some of the existing

OSS are not as robust as fully TMN compliant systems and
(3) costs for fUlly TMN compliant systems are not readily available, and
(4) some legacy OSS can be upgraded to be TMN capable (e.g. OPS/INE).
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It should also be noted that while OSS that are fully TMN compliant will function best with TMN compliant
technology, efficient technology assumptions are not necessarily all TMN compliant. The older generation
of OSS (i.e., pre-TMN architecture) employed by the ILECs are designed to accomplish a "flow-through"
ordering process for most orders. By flow-through, we mean that, once the order is issued by the
incumbents' service representative, it can traverse the incumbents' various provisioning systems,
complete and generate a billing record without the need for any human intervention. To illustrate, f1ow
through implies that, once the customer service representative releases an order, an automated system
then analyzes the order and determines what assignments or updates to outside plant or central office
equipment are needed. It also determines whether any local switch translations are necessary. The
provisioning systems respond with assignments and the appropriate translations messages. Completion
notices are returned to the originating system and stored for future reference. This requires computer
processing time only.]

15.2 ass and INE Flow-Through

The typical high-level service order flow is illustrated below, and explained in the following steps:

1. Upon receipt of the order from the Service Order Processor (SOP) the Service Order Analysis
and Control System (e.g., SOAC) analyzes the order and determines if outside plant
(assignmenUupdates), interoffice facilities (assignments/updates), and local digital switch (recent
change translations) functions are needed. If required, SOAC then generates an assignment
request and sends it to the appropriate Provisioning Assignment Systems (e.g., SWITCH,
Computer System for Main Frame Operations [e.g., COSMOS], Loop Facility Assignment and
Control System [e.g., LFACS], Trunk Inventory and Record Keeping System [e.g., TIRKS],
Network Services Data Base [e.g., NSDB], etc.). It should be noted here, that in the case of a
simple customer change request (e.g., a customer requesting that his/her existing ILEC service

now be provided by a CLEC, Soft Dial Tone 8), there is no need to access any downstream OSSs
via SOAC because all facilities are already in place.

2. The Provisioning Assignment Systems respond with assignments and SOAC formulates the
Element Management System (EMS) and Provisioning Systems Translation Packets and
Messages based upon the response data.

3. SOAC electronically sends the Translation Packets and Messages to EMS and the Provisioning
Systems (e.g., Operations System for Intelligent Network Elements [e.g., OPS/INE], Memory
Administration for Recent Changes [e.g., MARCH]. etc.).

4. The Provisioning Systems and/or EMS electronically send Translation Packets and Recent
Change Messages to the Local DigItal SWitching Systems (LDS)9, Digital Cross Connect
Systems (DCS)1 0, Transmission Equipment 11, Integrated Digital Loop Carrier (IDLC )12,

8 Soft Dial Tone (SDT) IS where the circuit facilities are not reassigned, but are left in place even though the
premise IS vacated.

9 LDS reqUirements and objectives are found ill modules of Bellcore's LSSGR: FR-64.

10 DCS reqUirements and objectives can be found in Bellcore's TR-i',rV-/T-000170.

II SONET requirements and objectives can be found III Bellcore's GR-253-CORE.

12 IDLe requirements and objectives can be found in Bellcore's TR-TSY-000303 and GR-303-CORE.
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Automated Digital Terminal Systems (ADTS) 13, and/or other Stored Program or Processor
Controlled Network Elements (PCNE).

5. Upon receipt of the Message or Translation Packets, the EMS14, Provisioning Systems and
Processor Controlled Network Elements may respond with either a positive acknowledgment that
the provisioning has taken place or an error acknowledgment. (If the latter occurs, the order falls
out of the electronic flow, manual assistance is needed and the process has to start over).
Service is normally provisioned within 2.0 seconds as specified in Bellcore's GR- 199, "Operations
Application Messages-Memory Administration."

6. Assuming successful flow-through, SOAC stores the requests and responses in its database
for use in reports and inquiries. SOAC also sends the assignment section to the Service Order
Processor and completions are automatically posted in the affected OSSs.

Hgh level ProvisioningFlow

5:niceOder
~on

5:niceOder
Processor (s::x:)

gJAC

Service Oder
DistrilxItion

Provisioning
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(ffi;
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13 ADTS reqUIrements and objectives can be found in Bellcore's TR-TSY-000 174.

14 EMS' b"' d' .439.· reqUIrements, 0 Jectlves. an mterface specifications can be found in Belkore's GR-2869-CORE
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16. Recovery of Operations Support System Investment

16.0 General

The cost of efficient OSS should be part of the recurring cost of unbundled network elements, and those
costs should be recovered in prices for unbundled network elements. OSS themselves are software
packages. Incumbent local exchange carriers typically capitalize the first generic of any software
acquired with hardware, but expense all later versions of that software. Thus, later generations of legacy
OSS should be part of the expenses of the incumbent local exchange carrier. The various TELRIC
models of recurring costs use those expense accounts to build estimates of recurring costs of unbundled
network elements. Thus, these costs are recovered in recurring rates for unbundled network elements

The OSS run on various computers. The various TELRIC models of recurring costs use the general
purpose computer accounts to build the estimates of recurring costs of unbundled network elements. The
computers on which the OSS run are kept operational twenty-four hours per day, so there is no
incremental power cost to perform any of these transactional functions. The various TELRIC models use
power accounts to build estimates for recurring costs of unbundled network elements. Thus, both the
hardware and power costs are recovered in recurring rates for unbundled network elements.

The NRCM assumes that the costs of the underlying OSS (i.e., hardware, system software, processor
costs, updates and upkeep) are recovered in the LEC's recurring wholesale and retail rates

The underlying OSS are responsible for network provisioning and administration including, but not limited
to: additions and rearrangements, recent changes, and performance surveillance. Some of the ILECs'
existing OSS may require upgrading and/or modification to allow New Entrants equal access to those
systems. These investments are called "transitional" investments and represent the costs to transition the
ILECs network from a single-carrier network to a multi-carrier network. These investments can also be
called "Competition Onset" investments as they represent the investments that the ILECs must make in
their network as a direct result of the Telecommunications Act of 1996. This NRCM has not modeled
these investments as they should be recovered under recurring costs as stated above.

17. DESIGNED VS NON-DESIGNED (POTS & ISDN/SRI) ELEMENTS

17.0 The NRC Model developed the order flows and processes for POTS and ISDN SRI element types
based on the assumption that these services are non-designed circuits. This assumption was developed
based on the fact that ILECs currently classify their own POTS and ISDN/SRI element types as non
designed cirCUits. Designed circuits are those types of circuits that are associated with services such as
private line.

Sor " ILECs have incorrectly cost modeled the unbundled POTS or ISDN/SRI loops as designed circuits.
This often adds unnecessary conditioning equipment and testing systems (e.g., AD4, 04, or 05, SMAS,
etc.) This results in the non-recurring costs becoming much more labor intensive than non-designed
services. It also results in overstated NRCs due to processes, work groups, and systems at work centers
usually reserved for designed circuits being unnecessarily triggered,

The classification of POTS and ISDN SRI loops as designed circuits also results in "reverse engineering".
An example of "reverse engineering" is taking forward -looking technology such as TR-303/IDLC and
adding additional equipment which the forward-looking technology was intended to replace, thereby
making the forward-looking technology appear obsolete and driVing up recurring as well as non-recurring
charges

The use of additional equipment not only drives up the level of investment but also unnecessarily triggers
the following:

DRAFT
5/24/01

35



NRCM TECHNICAL ASSUMPTIONS BINDER (NTAB)
- - WORKING DRAFT IN PROGRESS

1. Non-recurring processes such as engineering,
2. Work groups such as CPC, SSC, NTEC, and/or FMAC Centers,
3. Operations Support Systems such as TIRKS and Hekimian HLI REACT Systems/Switched

Maintenance Access System ("HLI/SMAS") test shoes.
4. These designs also generate additional unnecessary components which would not normally be

required when using forward-looking technologies such as TR-303/IDLC and/or Digital Crossconnect
Systems (" DCS/EDSX").

The addition of redundant equipment such as AD4, D4, or D5 Channel Banks, the multiplexing of DS1 to
DSO and subsequent voice-grade interfaces as well as to perform a digital to analog conversion creates
more possible points of failure in the network. The multiplexing and conversion (back-to-back hybnds)
can introduce echo, glare, delay, noise, and possibly inhibit certain CLASS and Coin features which are
all negative customer reactives .. Finally, new entrants will also be required to add redundant additional
mUltiplexing equipment to convert analog signals in order to transport them over the new entrants
facilities and terminate on its own Local Digital Switch ("LDS").

Lastly, an ILEC would not design its loop based on the loop assumptions inherent in its cost study
because it is cost prohibitive, inefficient and will possibly degrade service quality levels for POTS and
ISDN/BRI services. Thus, treatment of design circuits in the cost model is only used for such services
and unbundled elements like special services circuits.

17.1 Non-Design Provisioning Flow of an UNE in the ILEe Provisioning Systems

At a very high level, the following is a typical flow of an UNE in an ILEC provisioning process.

Pnor to the processing of UNE orders, the collocation equipment is inventoried in the ILEC's SWITCH
system. This inventory represents the identity (I D) and MDF locations of the CFA (Connection Facility
Assignment) connections. The provisioning systems ( SOAC ) must be taught to recognize the FID and
location data from the service request, and pass this information on to the appropriate systems (
SWITCH, TIRKS, NSDB, etc. ).

In the case of a UNE-Loop service request, SOAC would recognize that this service request is non
design ( by the fact that there is no Control Section in the request) and send an assignment request to
the loop inventory system ( LFACS ) indicating service location and service type ( service type is derived
by Class of Service and USOC's ). The LFACS system responds by assigning the appropriate outside
plant facilities (i.e. cable pair ). This information would be passed to the SWITCH system where it would
be processed. The telephone number ( CLEC assigned) does not belong to the ILEC nor does it appear
in the wire center of the outside plant facilities, so no office equipment would be assigned. The SWITCH
system would know to assign a cross-connection path from the cable pair to CFA terminal equipment
based on the information contained in the service request ( FID data representing CFA location ). This
information is assembled and returned to SOAC which in turn forwards it to the work force administration
system that directs technicians to place the actual crossconnects.

In the case of the UNE- Port service request, SOAC would determine that outside plant facilities are not
required ( USOC shows no LFACS involvement) and forward the request only to the SWITCH system.
Since the telephone number is ILEC involved, the SWITCH system would assign a port based on the
USOC's In the service request. The SWITCH system would also assign the cross-connection from the
MDF port appearance to the CFA location based on the information in the service request ( FID data
representing the CFA location ). This information is assembled and returned To SOAC which in turn
forwards it to the work force administration system that Instructs the technician to place the actual cross
connection, and also forwards this information to the Recent Change Memory Administration Center
system ( March etc. ) for service ( switch) translations.

A complete flow through process, that assigns Foreign Exchange ( FX ) service requests, are handled by
ILEC provIsioning systems today. The systems will assign loop facilities in one central office location on
the service request and office equipment in another central office where the telephone number originates.
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This type of service request is normally a designed service ( Special) because inter-office facilities
must be assigned by TIRKS. The service request must have a Control Section to indicate that it is a
Designed Service request thereby forwarding information to the TIRKS system. The TIRKS system would
construct a path of interoffice facilities between central offices.

When a service requests does not contain a Control Section. SOAC will not forward the request to TIRKS
and it becomes a non-designed service request. CLEC POTS type service requests for UNE's do not
need a Control Section nor do they need to have TIRKS involved. Information regarding the CLEC's
collocation connection information can be processed by the SOAC and SWITCH systems to avoid costly
design processes.

Note: Advantages of CFA in the ILEC's SWITCH/COSMOS systems: When the ILEC inventories the
CLEC CFA information, service request processing will insure that the CFA ID is available for assignment.
In the event where a CLEC assigns an CFA designation that is not available. the SWITCH system can
produce an error message indicating that it is not able to complete assignment. This RMA could be
recognized by PAWS and electronically forwarded to the CLEC for resolution.

17.2 Designed 4-Wire Loop Exception
The exception to non-designed loops is the 4-wire loop (analog or digital) which by its very nature,
constitutes a designed service/circuit. If the 4-wire loop serves the end-user from the same CO or wire
center, SMAS test points are modeled with the appropriate 4-wire crossconnects.

If channel banks are a necessity, as is the case of a 4-wire loop (analog or digital) served from a different
CO or wire center than the end-user is currently served from (or physical collocation in a different wire
center), a forward-looking automated D4 such as an AD4 or D5 Automated Digital Terminal System

(ADTS 15) should be assumed These are considered Processor Controlled Network Elements (PCNE).
as they support multi-function channel units, and can be provisioned. monitored. tested, and inventoried
from upstream ILEC legacy OSS systems. In this scenario. the SMAS points are assumed to be unitized
with the associated maintenance-connectors and cabling hardwired into the AD4, D4, or D5 seven (7)
foot or eleven (actually 11'6") foot bays (see schematics below)

As a result of a designed service, the upstream OSS systems (e.g., TIRKS/FEPS) and appropriate work
groups (e.g., NTEC, ) are also assumed. Finally, in the above scenario (different CO), the multiplexed (to
OSO) OS1 and associated Multiplexer (04, A04, 05, etc.) is considered to be a OS110S0 Transport
element.

4-Wire Loop (Same CO)

15
ADTS requirements and objectives can be found 1TI Bellcore's TR-TSY-000174.
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18. Dedicated Facilities

18.0 General

The telecommunications industry is seeing rapid and ongoing change. As the industry continually
attempts to better manage their networks, they must address the interaction between new technologies
and their legacy support systems.

In an attempt to continually manage cost, and deliverer services more rapidly, the industry has used the
OSS to manage the functionality of leaving wires intact once placed. This concept reduces the necessity
of having technicians to remove connections between components of the network when a service
disconnects and having the same technicians re-wire these connections when subsequent customers
apply for service.

This management has been referred to as DIP (Dedicated Inside Plant) and DOP (Dedicated Outside
Plant). Although the terminology DIP and DOP may have evolved from other concepts, we use this
terminology here within the NTAB to address the significance of the OSS capability to manage the
relationship between network components.

DIP is the management of Central Office cross connects between cable pairs and line equipment (line
side port or originating equipment (OE) ) or to a point cabled to the collocation area of a new entrant).

The point (sometimes called an CFA, Tie Cable Pair, or other) is a location on a frame that is cabled
permanently to a collocation. DIP is simply when the line equipment or CFA and cross connect in the
Central Office is left in place after the end user service has been deactivated, suspended or terminated.

DOP refers to the commitment of outside plant to facility locations.

As previously stated, this facility commitment allows the ILEC to manage more effectively the cost
associated with technicians having to rewire network components. The OSS provides a means of
maintaining these relationships when services disconnect.

18.1 NRCM Treatment of DIP and DOP

The NRCM assumes 100% DIP/DOP in concept for the following reasons:

1. As networks are constructed, costs are significantly reduced if components of the network are
wired (and connected during construction phase) ahead of service request.

2. As labor costs rise and equipment costs decline, it is typically most efficient to leave connections
in place for future reuse, thereby avoiding the labor costs involved in dismantling and
subsequently reconnecting the facility to the same customer premises.

3. Thus, once cross-connections are in place, DIP or DOP relationships are created and managed
within the OSS.

4. The cost of initially creating DIP/DOP is part of the initial investment in the network, and is
correctly recovered through recurring charges.

The fundamental principals of a TELRIC network model assume the network is reconstructed to meet its
total demand using the most efficient forward-looking technologies and methodologies. In theory the
associated cost of building and maintaining this network will be recovered and accounted for in the

recurring rates the ILEe charges for the elements it delivers to CLEe's 16.

16 FIrSt Repon And Order. paragraph 685 "We. therefore, conclude that the fOf\vard-looking prICIng methodology
for InterconnectIOn and unbundled network elements should be based on costs that assume that wire centers will be
placed at the Incumbent LEe's current wire center locations. but that the reconstructed local network will employ the
most effiCIent technology for reasonably foreseeable capacity requuements."
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The FCC concluded that, under a TELRIC pricing methodology, incumbent LECs' prices for
interconnection and unbundled network elements shall recover the forward-looking costs directly
attributable to the specified element, as well as a reasonable allocation of forward-looking common

costs17.

The local loop network element is defined as a transmission facility between a distribution frame (or its
equivalent) in an ILEC central office and an end user customer premises. Therefore, the associated cost
of the Loop element includes the incremental costs of facilities and operations that are dedicated to the
element. Since the cost to construct and maintain the loop element is reflected in the recurring rate, all
activities between the central office and an end user customer premises (within the loop element itself)
would be recurring cost activities and should not be included in a NRC model.

Some ILECs, however, have claimed that even if DIP DOP is the efficient forward -looking practice, there
will be circumstances in which cross-connect work is still required, i.e., where DIP/DOP is not in place, in
order to complete a particular customer order. They argue that in such circumstances the associated
expenditure IS correctly treated as an NRC rather than as a recurring cost. This position is, however, not
correct.

Cross-connect work may be required for "first time" provision of service at a particular premise's or where
(for whatever reason) the facilities dedicated to that premises are not sufficient to meet the specific inward
service requirement. Once completed, however, the DIP/DOP that is created as a result of that cross
connect work will (or can) remain in place even after the initial customer leaves, and so is (like preexisting
DIP/DOP) recoverable over the location life rather than over the service life for the original customer.

The fact that work may happen to be triggered by the arrival of a service order does not necessarily imply
that the cost was caused by the service order and should be reflected in an NRC charge. A new hotel
might open for business before all of its furniture has been delivered. During the initial ramp-up period, it
will need to make sure that furniture is in place in a specific room the first time that room is to be rented.
However, merely because the furniture is acquired and moved into the room just before the first guest
arrives (the triggering event) does not mean that this guest should be expected to pay the entire cost of
the furniture.

The NRCM applies a slightly different treatment with respect to cross-connect costs associated with UNE
loops. Here, the NRCM treats as nonrecurring the costs of connecting a specific loop to the CLEC's
collocation space There is, however, no inconsistency between the treatment of UNE-Ioops and ILEC
end user services.

In the case of the UNE-Ioop, the customer is the CLEC, and the cross-connect between the ILEC's MDF
and the CLEC's collocation space will remain in place only so long as the CLEC retains the same UNE
loop in place (although more than one CLEC end-user subscriber may be served over time from this
same loop facility). Because the cross-connect needed to connect the UNE-Ioop to the CLEC's
collocation space is specific to the CLEC as the ILEG's customer, it is appropriate that this cross
connection activity cost be recovered from the CLEC as a one-time charge, which is what the NRCM
contemplates. Note, however, that from the CLEC's perspective, such costs represent its own network
build-out investment, and may properly be recovered by the CLEC from its customer as a recurring cost.

19. Connecting Facility Assignment (CFA)

19.0 General

17 Fus! Report And Order. paragraph 682.
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All OS1, OS3, OSO, and Fiber Connecting Facility Assignments (often referred to as Connecting Facility
Assignments [CFA's] or Expanded Interconnection Channel Terminations [EICT]). The maximum design
distance limitations for OS1 and OS3 CFAs are 650 and 450 feet respectively. These distances are rarely
exceeded due to the additional equipment required (e.g. repeaters, amplifiers, regenerators, etc.) and
associated economic penalties as well as the high potential for service impairment. The FCC has already
determined that " ... it is unreasonable for the LECs to charge interconnectors for the cost of regenerators
in a physical collocation arrangement as most cabling arrangements can be established such that
distances do not require the application of regenerators for physical collocation service" - FCC 97-208
June 13, 1997, Physical Collocation Tariff Investigation, Para. 117. Also see Bellcore Technical
Publication TR-440 (TSGR), and ANSI T1.403.

In the same report, the FCC concluded that the charges for regeneration should be excluded. The FCC
reasoned that the ILECs control the collocation design and resultant cabling routes and lengths, and have
the ability to control whether regeneration devices are required. Thus an ILEC, if allowed to charge for
regeneration, would not have the incentive to locate competitors in the most efficient location available
and it would allow the ILEC to discriminate against its competitors. (See exhibit below for detailed
schematic of network architecture, CFA, and physical collocation).

19.1 Generic Network Architecture with Physical Collocation

Netv\o1< Architectlre Wth
Physical Collocation

/----------------

SHftchng Cener

\ fLEeS\171chUlg Center
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20. Testing

20.0 General

This section addresses both POTS and Special Service testing issues. Currently, ILECs maintain and
test POTS subscriber loops using the Mechanized Loop Test System (MLT) which performs an intrusive
test and is a reactive test. When a customer reports a trouble, the ILEC uses MLT and the functionality of
the local digital switch (LOS) to access the local loop and isolate troubles (i.e., determine whether the
problem is located inside or outside the central office (on the line or in the customer's equipment). Under
the UNE-Loop entry scenario however, the ILEC loses the ability to remotely access the loop because the
ILEC's switch is no longer attached to the loop. This Model has assumed that once a loop (2-wire TWP
or TR-303) is connected to a new entrant's switch and is in service, the new entrant will be responsible for
ensuring that the loop is functioning properly. The new entrant will test the unbundled loop with its own
appropriate Operational Support System (i.e. MLT and Predictor/ALIT) and coordinate with the ILEC to
clear any problems identified.

The Model recognizes and accounts for testing, some of which is automated, as appropriate.

20.1 Basic Testing (used for POTS and ISDN/BRI services)

• Mechanized Loop Testing (MLT) which is a reactive POTS test based on customer (reactive) report.
• Predictor Automatic Line Insulation Test (ALIT) which is a proactive performance test on the

customer's loop to be aware of potential failure before they occur. This is a Recurring Cost - ongoing
expense on existing plant in place.

• Switched Maintenance Access System (SMAS) or REACT (includes Test Shoes) are not appropriate
for 2-Wire Unbundled (non-designed) loops.

• ISTF is inherent in the LOS Switch, and is used for testing ISDN/SRI.

20.1.1 ILEC Pro-Active vs. Reactive Loop Testing

For the TSR and UNE-P only, entry scenarios, this model assumes that all maintenance type reactive
testing will be performed by the ILEC. Costs associated with this testing is recovered under the
recurring rates

The UNE-Loop entry scenario is more complicated. It is also assumed that the ILEC has turned on their
proactive Predic:,,: / ALIT Proactive Monitoring System in order to be aware of potential loop problems
and fix them before they fail.

20.1.2 UNE Copper Loop Predicator / Automatic Line Insulation Test (ALIT) - Proactive Testing

Prior to the loop being migrated to the New Entrant, the ILEC should have been using their Predictor/ALIT
(Automatic Line Insulation Test) loop proactive performance monitoring system which detects some
problems in the end-users loop usually before they are reported by the end user. These tests are
proactive and are recurring in nature.

20.1.3 UNE Copper Loop Mechanized Loop Testing - Reactive Testing

MLT is used as a reactive (not proactive) test system that is based on an end-user customer reporting
trouble on their line. Therefore, MLT should not be used to test the loop before it is migrated since it IS

assumed that It was already working and being proactively monitored by Predictor/ALIT. It should be
noted that the New Entrant would also use MLT and ALIT as part of their OSS and Network Operations
Infrastructure
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20.2 Special Services Testing

It is assumed that special service circuits will be tested prior to "turn-up". These costs have been
accounted for in the NRCM. These tests are used to maintain designed private line and special service
circuits Specialized testing system assumes that loops are complex circuits, and thereby typically require
the following:

• Connection to Hekimian REACT/HLI or Switched Access Remote Tests System (SARTS)/ using the
Switched Maintenance Access System (SMAS)

• Circuit numbers assigned to elements for record keeping and status tracking
• Additional work-time to connect Switched Maintenance Access System (SMAS)
• Conditioning equipment (i.e. AD4, D4, or D5 Channel Banks)
• Installers are dispatched to customer premise to ensure circuit continuity and proper transmission

characteristics of the complex circuit
• A Work Order Record Detail Document (WORD) from TIRKS, which assigns the necessary circuit

design characteristics, must be completed manually (non flow-through)
• Manual coordination of work-force activities.
• Different (higher paid) technicians than those who perform similar (non-designed circuit) work

activities for the ILEC.

20.2.1 Special Services Reactive Testing (SMAS, Test Shoes, REACT/HLI)

This Model has assumed that testing for Special Services will be performed by the ILEC using the
Specialized Testing process called Hekimian (HLI) REACT or Switched Access Remote Test
System/Switched Maintenance Access System (SARTS/SMAS) via test shoes or otherwise. These
systems were designed primarily for testing Special Service Circuits to enable a single test person,
usually in a centralized Special Service Test Center (SSC), to test, sectionalize and isolate troubles on
complex or special service circuits that usually transverse multiple central offices.

SMAS connection points are placed between each of the pieces of transmission and / or conditioning
equipment giving a tester the ability to isolate the problem by inserting test signals at the SMAS
connection point and monitoring the transmission at the other SMAS points on the circuit. Typically
during testing, a test signal is introduced at one SMAS point and it is then compared to the expected
result at another SMAS point.

Under the UNE-2 wire Loop scenario, the only way to use SMAS would be to introduce the SMAS access
at only one point of the circuit.

This model has therefore assumed that the new entrant will be responsible for the customer's loop once
the customer is terminated on their switch. Problems reported by the customer could be verified and
located using the new entrant's MLT system. If the problem was in the new entrant's equipment the new
entrant would repair it. If the trouble was determined to be outside of the new entrant's local switch and
collocated equipment it would be referred to the ILEC. Any other information that would be required by
the ILEC could be obtained from the new entrant's test center.

20.2.2 Exceptions to Special Services Reactive Loop Testing (SMAS)

Since AT&T and MCI recognize 4-wire digital and analog copper loops are designed type services, stand
alone SMAS test POints were modeled, which require additional cross-connects terminated on the test
points, which are typically located on an equipment toll frame. In the case of a different CO than the end
user IS served from, the SMAS points are considered to be Unitized on D4, D5, or AD/4 Channel Banks.
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These Maintenance Connectors therefore require no additional cross-connects. Finally. in the above
scenario (different CO), the multiplexed to OSO - OS1 and associated Multiplexer (04, A04, 05, etc.) is
considered to be a OS110S0 Transport element.

20.2.3 SMAS Technical DescriptionlFlow

The Lucent Technologies Switched Access Remote Test System/ Switched Maintenance Access System
("SARTS/SMAS") and/or REACT/HLI system is deployed today in most RBOC companies and is not
intended to be used for testing non-designed POTS type loops. This system was designed primarily for
testing Special Service Circuits to enable a single test person, usually in a centralized Special Service
Test Center (SSC), to test, sectionalize and isolate troubles on designed or special service circuits that
usually transverse more than one central office.
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Figure 2 above depicts a technical schematic of a SMAS/SARTS test system. The special service circuit
depicted here shows a customer or subscriber that is physically located in an area that would normally be
served from one central office, actually receiving dial tone and being served by a switch in another central
office. You can trace the circuit path from the subscriber location through the MOP, SMAS and
Transmission Equipment in Central Office A through the external transport facilities into Central Office B
where it terminates on that switch after passing through the SMAS and Transmission Equipment in that
office (Note that there is no connection to the switch in the first office.).

If you compare this circuit with the simple case in the first figure (figure 1) of a subscriber's loop
terminating on the serving central office switch, the first thing that becomes apparent is the distance that
has to be traveled before the subscriber is terminated on the switch. In order for the circuit in Figure 2. to
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operate properly, additional equipment is necessary to enhance both the signaling and transmission that
takes place between the subscriber and the serving switch to compensate for the extended distance that
has to be traveled. That equipment is depicted as the transmission equipment in Figure 2.

If the subscriber experienced a problem in this scenario, there could be many potential causes for the
problem; it could be in the subscriber's equipment, the local loop, the transmission equipment In either of
the two offices, the external transport facilities, or in the switch in the serving office. This circuit is depicted
as only passing through two offices but there could have been additional intermediate offices before it
reached its final destination. It is very obvious that sectionalizlng or isolating problems in this case would
be difficult and very time consuming.

The SARTS/SMAS System and/or REACT/HLI system gives a single tester the ability to isolate a trouble
on this type of Circuit. This is accomplished by inserting a SMAS connection between each of the pieces
of equipment that are used to enhance the signaling and transmission of the circuit. SARTS/SMAS
and/or REACT/HLI system gives a tester the ability to isolate the circuit at particular points by inserting
test signals through the SMAS connection and monitoring the transmission to other SMAS points on the
circuit. During testing, a test signal is introduced at one SMAS point and it is then compared to the
expected result at another SMAS point. This process continues until the problem is isolated. The
SARTS/SMAS System and/or REACT/HLI system enables one tester to accomplish this task and
eliminates the need to coordinate this process with personnel in each office which would have to take
place if this capability did not exist. As is evident from this brief overview, the benefits of using this
specialized test system occur when it is used for testing circuits that traverse multiple pieces of equipment
across many central offices in an extended geographical area.

20.3 Loop Verification Prior to Cut-Over (Migration) to the New Entrant

This model assumes that - for copper loop migration -- on the due date of cut-over, the technician would
conduct a verification test by checking for dial tone, verifying the circuit is not traffic busy (voice or data),
and conducting an automatic number identification (ANI) on the existing loop in order to verify that it is the
correct circuit to be migrated. In addition, a continuity test would also be conducted on the new entrant
cross connect (from the CLEC LOS via the CFA cross-connect) in order to verify dial-tone and correct
telephone number (ANI) from the new entrant's switch so as not to have the end-use customer without
service.

20.4 Testing via EDSXlDCS

20.4.1 Reactive Testing and Proactive Performance Monitoring (PM) via EDSXlDCS

If one assumes the most forward looking technology using electronic digital signal cross-connect
system/digital cross-connect system ("EDSXJDCS"), the remote OSS proactive tests
using performance monitoring ("PM") registers on the DCS would be set/scheduled to autonomously
report errors at the crossing of a time and/or error threshold. If the performance monitoring test fails, then
remote OSS reactive tests would be performed using the remote DTAU test access also resident on the
DCS and accessed via a testing operations system ("TOS"). This assumes that test access/facility access
(TAD/FAD) Di-groups are grown for test access. Finally, it should not be required to dispatch a technician
to the central office ("CO") in order to set up OS 1 test gear at a DSX, but rather performed remotely from
the Facility Maintenance Administration Center ("FMAC") or similar work center with the DCS/EDSX being
accessed remotely.

20.5 DS1 and 053 Testing

The follOWing testing assumptions for aliOS 1 (OS 1 transport, OS 1 loop, OS 1 signaling links; OS 1
channelized, etc.) and DS3, were made:

In a forward looking environment, it is assumed that for purposes of a "keep alive" signal equivalent to a
baSIC continuity test, that an external quasi-random Signal source - QRSS (QRSS) or PRSB15 is
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connected to the DS1 or DS3 respectively via the remote TOSIITS connected to the FADfTAD DTAU
access of the EDSX or DCS. Furthermore, it is assumed that Network Fault and Performance
Management OSS Systems such as Bellcore's NMA system have the capability (based on scripts, parse
rules and templates) to receive both scheduled and or unsolicited/autonomous alarms (reactive) and/or
performance monitoring (proactive) messages from the Intelligent Network Elements (e.g., LDS, SONET,
DCS/EDSX, IDLC, IDLCfTR-303, ADTS, etc.) and generate and propagate trouble tickets to the Work
Management Systems (e.g., WFA). The tickets are then correlated and stapled. Based on customer data
obtained from the network and services databases, WFA then has the ability to send a test request to the
testing operations system (e.g., ITS). which then makes an intelligent decision on the test system
controller (TSC) or remote test head (RTH) resources to use. Examples of such resources include, but
are not limited to SARTS/SMAS, DTAU, HLI, RMS-DS1, etc. The aforementioned process takes place
automatically, without need for manual intervention. Once ITS completes its test, it will then make a
decision to dispatch-in via WFAIDI (e.g., FMAC work force) or dispatch-out via WFAIDO (e.g., SSI&M
work force)

( Note: References on testing and surveillance can be found in GR-834-CORE, FR-476, FR-475, GR-820
CORE, GR-833-CORE, TR-TSY-000821, and FR-473 of Bellcore's FR-439 Operations Technology

Generic Requirements (OTGR)18.
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21. Disconnect I Service Deactivation

21.0 General

New Entrants should not pay for disconnecting a loop when they subscribe to an unbundled loop. New
Entrants should only pay to disconnect an unbundled loop when they order
"the loop" disconnected. Requiring an entrant to pay for disconnection at the time it orders a
connection violates cost causation, as the costs for disconnection are not incurred until or unless a facility
IS disconnected. Indeed, It IS questionable whether end users should pay for disconnecting at the time

I ~~References on tes,tmg and surveillance can be found in GR-834-CORE, FR-476. FR-475. GR-820-CORE. GR
8..).)-CORE. TR-TS\ -000821, and FR-4 73 of Bellcore's FR-439 Operations Technology Generic Requirements
(OTGR) ~
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they order the service, as the facilities are rarely disconnected any longer. It is certainly the case,
however, that New Entrants should not pay for a disconnect unless they order the facilities disconnected.

The rationale for charging for disconnect at the time the end user orders service is that the end user might
not pay a disconnect charge when he or she calls to cancel the service (especially if the service was
terminated unwillingly). A New Entrant, however, must maintain its standing with the incumbent or go out
of business. Only if and when the New Entrant asks the incumbent to disconnect the facilities should a
disconnect charge be assessed. and not before. This makes the disconnect charge follow the principles
of cost-causation.

21.1 Disconnect within the NRC Model

The costs of disconnect activities are modeled as separate scenarios. Disconnect costs were modeled
separately to allow the new entrant the ability to either retain the Dedicated Inside Plant ("DIP") and Soft
Dial Tone ("SOT') or disconnect the copper connection. Maintaining DIP and DOP as well as Soft Dial
Tone (SOT) is at the discretion of the New Entrant. Maintaining SOT will also allow for competitive
balance. If a CLEC customer leaves a location and the circuit reverts to ILEC SOT, the CLEC will lose
Business Office access to the opportunity to secure the next occupant moving into the vacated location.
In a forward looking environment where DIP and DOP are implemented, 'de-activation' is the correct term
for non-designed element types.

This model design assumptions were developed to identify separately, installation from disconnection

costs. While an ILEC 19 has typically modeled the installation charges to include the disconnection costs,
this model separates these activities for costing and pricing purposes. The rationale for this method is as
follows. First, it recognizes that the ILEC should only receive the revenue for the disconnect at the time
the actual disconnection occurs. This eliminates a "time value of money" concern that is inherent in the
current ILEC methodology. This will also aid in the better matching of costs incurred with the revenues
received.

Second, the desegregation of the costs and prices also allow the new entrant the ability to continue long
standing and efficient practices called Dedicated Inside Plant ("DIP") and Dedicated Outside Plant
("DOP"). The DIP and DOP process also allows for rapid activation or deactivation of services at an end
user location without the need for physical disruption of the facility. In that, a command from the OSS to
the switch will either activate or de-activate the service. When a customer changes location, the existing

facility is not impacted. While there are occasions where the physical plant is disconnected 20, from a
scorched node perspective, this would not occur. Thus, by modeling the installation separately from
disconnect, the new entrant would have the same benefits from the DIP and DOP as well as Soft Dial
Tone (SOT) processes as would the ILEC.

Third. the ILEC has the ability to maintain a soft dial tone connection at premises of former customers. To
prevent discrimination with regard to this competitive advantage, CLECs should also have the option of
maintaining warm dial tone at the premises of their former customers while continuing to absorb any
element costs in place. The payment of any disconnection cost, either at the time the service was
originally established or at this time. with no physical work being requested, is not valid.

21.2 Retail Disconnects

19

20

Some RBOCs model their retail and wholesale non-recurring charges 10 mclude both the installation and
dIsconnection costs.

SometImes referred 10 as "breaking connect through"; many times due to lack of facilities.
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The disconnect is accomplished electronically through a class of service change in the switch. This
change either denies service or provides 'soft' dialtone. The only realized cost is that of the service order
activity.

21.3 Wholesale Disconnects

21.3.1 Customer Migration (TSR & UNE-P)

Typically, when a GLEG wins a customer from the ILEG, the transfer of service is accomplished by the
GLEG through a gateway. It should be noted that if the ILEG is successful at winning a lost customer
back, the ILEG should absorb the cost of the transfer (service order activity) just as the GLEG did when
they won the customer from the ILEG.

21.3.2 New Customer (TSR & UNE-P)

When a new customer is established, the GLEG pays the ILEG the appropriate NRG which should NOT
include any cost for a future disconnect. If the customer disconnects service with the GLEG, the retail
disconnect costs, as well as any cost to disconnect from the ILEG facilities, would be incurred by the
GLEG and recovered from the end user customer in a final billing,
similar to the process applied by other utilities. This aligns with the causal cost approach. If the ILEG
wins the end user from the GLEG, then the ILEG can determine if they want to charge the end user a
disconnect charge at that time.

21.3.3 Customer Migration (Unbundled Loop)

The cost of migrating a customer (i.e., disconnect the jumper from the ILEG switch and reconnecting it to
the GLEG terminal using the same facilities) is covered by the NRG. When this end user vacates the
location and disconnects service from the GLEG, the connections and facilities should. at the option of the
GLEG. stay in place so that 'soft' dial tone can be provided. Thus, no disconnect charges from the ILEG
should apply and the GLEG will continue to pay recurring charges as before. The GLEG will establish any
soft dial tone features on its switch.
The ONLY time a disconnect charge by the ILEC is appropriate is when the CLEC issues a service
order to physically disconnect the circuit.

21.3.4 New Customer (Unbundled Loop)

The same conditions apply in the customer (Unbundled Loop) as those for customer migration
(Unbundled Loop) described in paragraph 3.2.4.

22. Loop Unbundling

22.0 General

Loop unoundling is where a new entrant uses a portion of the loop plant (i.e., either the feeder or the
dlstnbutlon ).
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22.1 Detailed Description

The first four network elements comprise what is commonly referred to as the "loop". The loop
provides a transmission path between the subscriber and his or her local serving wire center.
The loop elements are illustrated in Figure 2 below.

WIRE CENTER

Distribution

Feeder
Distribution
Interface

Feeder

Figure 2 • Loop Elements

a. Network Interface Device - The NID, illustrated in figure 3, is a single-line termination device or that
portion of a multiple-line termination device required to terminate a single line or circuit. The
fundamental function of the NID is to separate the customer's facilities from the carrier's facilit ies

Network Interface Device (NID)
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Inside Wiring &
CPE

6 Line NID

I
I

Loop Distribution

multiple lines

Termmal Blocks

Ground
\1

Protectors Two or Four Wire Connections

Figure 3 - Network Interface Device

b. Loop Distribution - Loop Distribution (typically a pair of copper wires) connects the customer's premises
to the equipment that joins loop distribution facilities from multiple su bscribers. It accomplishes this by
connecting the NID and the terminal block on the customer side of a Feeder Distribution Interface
("FDI"). The FDI terminates the Loop Distribution and the Loop Feeder and cross-connects them in
order to provide a continuous transmission path between the NID and a telephone company central
office. The Loop element is illustrated in Figure 4

Distribution
Closure

FDI

NID

..............~

Loop Distribution

Figure 4 - Loop Distribution

c. Loop Concentrator/Multiplexer ("MuxJCon") - The MuxJCon multiplexes and concentrates traffic
generated through the individual loop distribution facilities serving numerous customer locations. The
concentrator function enables an ILEC to deliver traffic between the MuxJCon and the local end office
at higher data speeds, using more cost-effective loop feeder faCilities. The MuxJCon also dis
aggregates traffic coming over the Loop Feeder facilities from the ILEC's switch, so that calls can be
directed to individual end users over the Loop Distribution plant. The MuxJCon network element is
illustrated in Figure 5 below.
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Multiplexer
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Figure 5 • Loop Concentrator/Multiplexer

4. Loop Feeder - The Loop Feeder transmits the aggregated traffic from many Loop Distribution facilities
to a central office.
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DSX
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Multiplexer
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FDI Feeder DIstribution Interface
RT: Remote Terminal
MDF: Main Distribution Frame

SX: Digital Signal Cross-connect
GX: Llghtguide Cross-connect
SO: Local Serving Office

r- Loop Feeder ---t
LSO

FDI Local- Switch 0

- L
MDF L

I rfl-
I
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Figure 6 - Loop Feeder
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23. Transport Inter Office Facilities (IOF)

23.0 General

Inter Office Facility (IOF) is the facility between Central Offices (CO), between a CO and a Point of
Presence (POP) or between a POP and another POP (e.g.; toll switch. The facility (DSO,1,3) can be
physical or virtual.

That SONET ring and DCS technology consistently proves to be financially advantageous in Interoffice
Network planning models and cost studies is supported by its widespread deployment by all of the ILECs.
In addition, the features provided by these products include robust survivability, automatic restoration,
remote management and provisioning functions and lower implementation costs.

Performance Monitoring (PM) and alarm thresholds can be embedded in the system software load when
purchased from the vendor or set on a system wide basis during the commissioning and acceptance
process There is no need to perform these activities on a labor intensive, circuit/port basis.

An FMAC staffed by highly trained technicians to survey and control all designed IOF transport facilities
reduces training costs and difficulties associated with keeping a large body of technicians fully trainee in
the latest technologies in a rapidly changing/advancing technological telecommunications industry. It is
often more cost effective for a field technician to work under the direction of the higher skilled FMAC staff.

Use of these intelligent network elements reduce the labor required to install, commission, provision and
maintain them since there are sophisticated test and performance capabilities built into the software,
significant reductions in test sets and associated costs are also realized.

24. ISDN Loop Conditioning

24.0 General

Technical Description:
The ILECs must provide 2-wire (1 Pair) and 4-wire (2 pair) non-loaded (NL) unbundled loops that will
support Digital Subscriber Lines (DSL) that have the ability to support digital voice, circuit switched data,
and packet switched data.

The unbundled 2-wire loops should have the capability of prOViding a minimum of 160 Kb/s total
bandwidth. The unbundled loop should also be plastic insulated conductor (PIC) cable, with an estimated
measured loss (EML) not to exceed 15,000 feet (15kFt), nominal 26 gauge, unloaded (NL) copper,
equalization of 42dB at 40kHz at approximately 15kFt, or provided as a virtual channel on a physical
digital loop carrier (DLC) or similar digital copper or fiber facility that terminates on a loop concentrator or
multiplexer.

The unbundled loop(s) should also meet the standard ANSI interface to the network side of the network
termination (NT1) customer premise equipment(CPE). When the loop is conditioned properly, the DSL
should also have the capability to provide service to up to eight users on a multi-point interface on the
customer side of the NTI CPE.

For detailed requirements and objectives on the characterization and attributes of access, transport, and
subscnber loops for DSL services, you may refer to ST-TSY-000041, TR-NWT-000393, ANSI-T1.601
1992, TR-NWT-000397, ANSI-T1 .604-1990, and/or other related technical reference specifications.

Loop conditionlng-- such as the de-loading and removal of excessive bridge tap -- should be recovered
througn the recurring charges under a maintenance account in ARMIS.
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2-wire TWP (Twisted Pair) copper loops under 9kJft as modeled here, do not require loading. TR
303/IDLC technology also does not require loading of loops because the loops are carried over fiber
(SONET) feeder to the remote terminal (RT).

Therefore, any assumption for the cost of de-loading loops is not appropriate, and should not be included
in any NRCs for loops.

25. Customer Network Control (Flexcom):

25.0 General

Technical Description (recombination of transport):
The Flexcom OSS is a Bellcore Customer Network Control System for Reconfiguration/Recombining
DS1, DS3, STS-1, SONET, and other Transport Systems. The Bellcore FLEXCOM OSS System provides
a Network Management System (NMS) software platform, which supports integrated Inventory,
Configuration, Fault, Performance, and Security Management of multi-vendor wide-band and broadband
Digital Cross-connect System (DCS), Electronic Digital Signal Crossconnect Systems (EDSX), and
SONET Add-Drop Multiplexers (ADM) Network Elements (NE). FLEXCOM allows secured partitioning of
asynchronous (DSO, DS1, DS3), as well as SONET (VT1.5, STS-1, STS-3, STS-12) transport services,
for allocation to and management by end-user customers (e.g., Boeing, 3M, Lockheed/Martin, Banking
Industry, School Systems, Broadcast Video Providers, etc.) or service provider personnel such as CLECs,
ILECs, or CAPs.

The FLEXCOM System allows telecommunications service providers, or their end -user customers to
remotely control and automatically reconfigure their leased network bandwidth. This also allows
customers the ability to collect, distribute, and reconfigure bandwidth from mUltiple locations for maximum
network effectiveness and efficiency.

Feature/Functionality of the FLEXCOM System includes:
• Bandwidth on demand
• Performance Monitoring
• Alarm Surveillance
• Inventory (database) and Control of DSO, DS1, DS3 bandwidth
• Fractional DS-1
• SONET STS-1, VT1.5 Control
• Disaster Recovery Modeling
• Network Element Partitioning and Security
• Usage Sensitive Billing

THIS SECTION INTENTIONALLY LEFT BLANK.

FLEXCOM DOCUMENTATION IN PROGRESS

TO BE PROVIDED IN A FUTURE RELEASE.

26. Transactions Costs

26.0 General
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In the purest sense, the TELRIC cost of the three transactional functions (pre-ordering. ordering and
provisioning) is zero, because:

• The cost of the OSS themselves and the equipment used to run them is recovered in
recurring rates as discussed in "Recovery of Operations Support System Investment".

• The cost of the power required for that equipment also is recovered in recurring rates as
discussed In "Recovery of Operations Support System Investment".

• The decision to have fallout is an overall network management decision where investments
and maintenance of OSS and associated databases have been deferred and the resulting
extra labor should be recovered in recurring rates.

In deference to the long-standing practice of charging for these functions in an up-front charge, however,
the AT&T/MCI Non-Recurring Cost Model does not assign the transactional costs to recurring rates,
although it would be theoretically correct to do so.

The cost driver for TELRIC-based transaction charges is labor cost. A typical non-recurring charge cost
study consists of determining the tasks that are required to be performed manually, the amount of time it
takes to perform the task, the frequency with which the task must be performed and the cost per hour of
the personnel who perform the task. Assuming, as TELRIC requires, that the forward looking OSS is
operating optimally, manual activities for pre-ordering, ordering and provisioning should be very
infrequent.

No equipment or other costs besides labor are included in TELRIC NRCs because these are not
transactional costs, but recurring costs. To perform the three transactional functions of pre-ordering,
ordering and provisioning, aside from labor when there is fallout, incumbent local exchang e carriers use
software. computers and power. All of these are accounted for in recurring costs for unbundled network
elements.
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27. Telecommunications Management Network (TMN)

27.0 General

TMN OSS compliant systems and processes will best deliver customer service requirements and support
a competitive environment. It should be noted at the same time, that TMN compliant OSS in themselves
are only part of the "Forward Looking" architecture. A forward looking network with "Intelligent" Network
Elements are critical in the effectiveness of the end to end "process flow" through the OSS

FCC direction for Local Competition indicates that a forward looking approach should be utilized when
cost modeling the Network Elements and Provisioning Process. (FCC 96-325 First Report and Order,
Para. 690). In TELRIC, Forward Looking economic costs are those that will provide the most efficient
available OSS in the most efficient manner.

It is now generally acknowledged within the Telecommunications industry that the most forward looking
OSS and INEs are those that are compliant with the TMN industry standard. TMN not only provides for
the automation and flow-through capabilities that exist today, but it goes beyond that to provide

"interoperability of operations systems from different software vendors21 "

It is also in the best interest of all providers to continue to push for fully TMN compliant systems and
processes in order to accomplish the fairest and most competitive environment that will benefit customers
most in the long term.

The most forward looking ass "legacy systems" architecture that currently exists within the
ILEC industry is assumed and modeled in the NRC Model as opposed to only TMN compliant
systems, for the following reasons:

(1) existing forward looking legacy OSS, when efficiently operated and maintained, provide
automated and flow through functionality that is similar in nature to TMN compliant systems

(a) all databases are updated on a timely basis and are consistent with
each other
(b) OSS are appropriately sized and electronically linked
(c) OSS use front end edits to minimize the possibility that erroneous
information is entered
(d) OSS rely on the latest software releases and reside on high availability
platforms

(2) use of the existing OSS's for costing purposes is a conservative approach since some of
the existing OSS's are not as robust as fully TMN compliant systems.
(3) costs for fully TMN compliant systems are not readily available, and
(4) some legacy OSS can be upgraded to be fully "TMN capable" OSS (e.g. PREMIS to
ALOC/CNUM, WFA to FORCE, NMA to WATCH, etc.)

It should also be noted that while OSS that are fully TMN compliant will function best with TMN compliant
technology, efficient technology assumptions are not necessarily all TMN compliant.

21 Operations Support: The Next Generation, Bellcore Exchange Pub. Summer 1997. pp. 12-15
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